Silicosis in mice: effects of dose, time, and genetic strain.
Experimental silicosis allows study of the mechanisms of lung injury, inflammation, and fibrosis. Inbred mice are an attractive species in which to study these mechanisms because of recent progress in murine immunology, molecular biology, and genetics. We exposed mice to an aerosol of silica and examined the effects of exposure dose, the evolution of disease features over time, and the variation in responses among four inbred strains. In C3H/HeN mice incremental cumulative exposure doses of cristobalite silica caused increased initial lung dust burden 12 to 16 weeks post-exposure, progressively intense pathological responses, and increased total lung collagen (hydroxyproline). The histopathological changes and total lung collagen increased progressively over time after exposure. We compared the features of silicosis in four strains of inbred mice selected for common use or immunologic reactivity 16 weeks after aerosol inhalation exposure to crystalline cristobalite silica (70 mg/m3, 5 hours/day, 12 days). C3H/HeN mice demonstrated histopathological silicotic lesions and enlarged intrapulmonary lymphoid tissue, and increased lung wet weight, bronchoalveolar lavage (BAL) recovery of macrophages, lymphocytes, and neutrophils, and total lung collagen (hydroxyproline). BALB/c mice developed slight pulmonary lesions; MRL/MpJ mice demonstrated prominent pulmonary infiltrates with lymphocytes; New Zealand Black mice developed extensive alveolar proteinaceous deposits, inflammation, and fibrosis. Our findings demonstrate orderly dose-time-response relationships, and a substantial variation of responses among inbred strains of mice. This model should prove valuable for future experimental interventions into the mechanisms of silicosis.